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Election/ Restrictions 

1. Restriction is required under 35 U.S.C. 121 and 372. 

This application contains the following inventions or groups of inventions which 
are not so linked as to form a single general inventive concept under PCT Rule 13.1. 

In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to 
elect a single invention to which the claims must be restricted. 

Group I, claim(s) 12-19, drawn to a multitube reactor. 

Group II, claim(s) 20 and 21, drawn to methods of reaction. 

2. The inventions listed as Groups I and II do not relate to a single general inventive 
concept under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or 
corresponding special technical features for the following reasons: Claim 1 is either 
obvious over or anticipated by Ruppel et al. (see U.S. P. 5,821,390; particularly Figure; 
column 2, lines 3-19; column 6, lines 3-12). Accordingly, the special technical feature 
linking the two inventions (i.e. a multitube reactor with 10,000 to 50,000 catalyst tubes 
within an outer wall, a means for introducing and discharging a heat transfer medium, 
and a tube spacing to tube diameter ratio) does not provide a contribution over the prior 
art. Therefore, there is no unity of invention and lack of unity is held by the examiner. 

3. During a telephone conversation with David Liechty on 19 February 2004 a 
provisional election was made with traverse to prosecute the invention of Group I, 
claims 12-19. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 20 and 21 are withdrawn from further consideration by the 
examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 
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4. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim v 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(1). 

Specification 

5. The disclosure is objected to because of the following informalities: 
The specification is single spaced. 

The specification should includes headings, such as "Background of the 
Invention", "Summary of the Invention", "Brief Description of the Drawings", and 
"Description of Preferred Embodiments". 

On page 4, line 2, the specification refers to the claims. 

On page 8, line 4, fourth is misspelled. 

On page 10, line 21, fourth is misspelled. 

Appropriate correction is required. 

Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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7. Claims 12 and 19 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Ruppel et al. (U.S.P. 5,821,390). 

Ruppel et al. teach a multitube reactor with a catalyst tube bundle arranged 
within an outer wall. The tube bundle includes 5000 to more than 40,000 tubes. The 
reactor has means for introducing and discharging a heat transfer medium that flows 
around the catalyst tubes. The tubes have a length of 2-4 m. Ruppel et al. teach that the 
ratio of tube spacing to the external diameter of the catalyst tubes is 1.1-2.1. The reactor 
is also divided in the longitudinal direction of the tubes into several zones so that heat 
transfer medium will have different temperatures in the different zones due to the 
transfer of heat (see U.S.P. 5,821,390; particularly Figure; column 2, lines 3-19; column 
6, lines 3-12). 

Claim Rejections - 35 USC §103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ruppel et al. (U.S.P. 5,821,390) as applied to claims 12 and 19 above, and further in view 
of Westerman et al. (U.S.P. 4,894,205). 

Ruppel et al. teach the reactor taught above in section 7. However, Ruppel et al. 
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do not teach that the tube ratio changes with tube bundle diameter or a tube bundle 
diameter. 

Westerman et ah teach a multitube reactor. Westerman et al. teach that the 
reactor will have a diameter of about 5 m while reactors with 5000 tubes have tube 
diameters of about 45 mm and reactors with 15,000 tubes have tubes with a diameter of 
about 25 mm. Therefore, Westerman et al. teach that the ratio of tube spacing to tube 
diameter increases with increasing bundle diameter for a given tube spacing (see U.S. P. 
4,894,205; particularly column 1, lines 52-56). 

It would have been obvious to one of ordinary skill in the art at the time that the 
applicant's invention was made to have modified the reactor of Ruppel et al. by the 
teachings of Westerman et al. One would have been motivated provide a proper tube 
bundle diameter for a multitube reactor, as taught by Westerman et al., and to provide 
the proper tube diameter for a given number of tubes, as taught by Westerman et al. 
One of ordinary skill would have been further motivated to follow these teachings to 
provide a reactor design that would have suitable heat transfer properties due to its 
bundle size and configuration. 

10. Claims 12, 17, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Groten et al. (U.S.P. 5,730,843) in view of Ruppel et al. (U.S.P. 5,821,390). 

Groten et al. teach a rectangular multitube reactor (see U.S.P. 5,730,843; 
particularly Figure 2; column 5, lines 39-47). 

Groten et al. do not teach ratios of catalyst tube spacings to their diameters. 

Ruppel et al. teach a multitube reactor with a catalyst tube bundle arranged 
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within an outer wall. The tube bundle includes 5000 to more than 40,000 tubes. The 
reactor has means for introducing and discharging a heat transfer medium that flows 
around the catalyst tubes. The tubes have a length of 2-4 m. Ruppel et al. teach that the 
ratio of tube spacing to the external diameter of the catalyst tubes is 1.1-2.1. The reactor 
is also divided in the longitudinal direction of the tubes into several zones so that heat 
transfer medium will have different temperatures in the different zones due to the 
transfer of heat. Ruppel et aL teach that this reactor design is beneficial for production 
of acrolein in a simple manner with reduced formation of hot spots (see U.S.P. 
5,821,390; particularly Figure; column 2, lines 3-19; column 3, lines 50-63; column 6, 
lines 3-12). 

It would have been obvious to one of ordinary skill in the art at the time that the 
applicant's invention was made to have modified the reactor of Groten et al. by the 
teachings of Ruppel et al. One would have been motivated to do so in order to provide a 
reactor design that was beneficial for production of acrolein in a simple manner with 
reduced formation of hot spots, as taught by Ruppel et al. 

Conclusion 

11. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Bonk et al. (U.S.P. 6,296,814), Benton et al. (U.S.P. 5,227,556), 1 
Sunavala (U.S.P. 5,723,094), Duce et al. (U.S.P. 6,191,332), Kato (U.S.P. 6,296,679), and 
Woebcke et al. (U.S.P. 3,910,768) are cited of interest for illustrating the state of the art 
in reactor design. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin L McHenry whose telephone number is (571) 272- 
1181. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas G Dunn can be reached on (571) 272-1171. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Kevin McHenry 




